Abstract. This paper mainly studies the application of the lattice Pohl Seidman method in the optical flow field computer. A lattice Pohl Seidman equation is established for the optical flow field in a sequence of consecutive image frames using the lattice Pohl Seidman method. And the corresponding constraint conditions are set up. By using the lattice D2Q9 equation of the Pohl Seidman equation in the form of a lattice equation, the computational equation is used to calculate the optical flow field. The image can be segmented accurately by the iterative results, and the local motion estimation can be realized. The simulation results show that the detection results are accurate. It simulation results show that the detection results are accurate. Experimental results show that the proposed method is more than one order of magnitude faster than Laplasse filtering. It has important significance for video coding.
Introduction
Lattice Pohl Seidman (Boltzmann) method has been developed rapidly in the past more than and 20 years with the solution of various dynamic fluid mechanics problems. This method is a new theory and method developed from lattice gas automata theory [1, 2] . This method can be used directly as the Boltzmann equation. It can solve the problem of computational fluid dynamics, such as solving the Stokes (Navier-Stokes (NS)) equation, and obtaining the velocity U and pressure P [3] . B.Jawerth et al. First proposed the application of the lattice Pohl Seidman model to the inhomogeneous image processing [4] . The goal of this study is to establish a formal lattice Pohl Seidman equation for the optical flow field in image sequences. The approximate condition of the optical flow equation is modified by the approximate treatment of the lattice Pohl Seidman formula, and the problem of the edge detection of the approximate processing is better solved. Meanwhile, the problem of image sequence segmentation can be effectively processed [5] .
Lattice Pohl Seidman Equation of Optical Flow Field
How to search the moving objects in image sequences is the most important step for local motion estimation. In the process of continuous video frame image motion estimation, the optical flow field is divided into small blocks which are connected with each other. Thus, the motion vector of the moving object can be estimated according to the vector field of each block [6] . Most of the current optical flow equations are based on the improved Horn-Shunk's backward smoothing method and the Lucas-Kanad's forward smoothing method. The academic session also includes other improvements. The core idea of these methods is to add a variety of constraints in the derivation of the optical flow equation based on the image sequence.
The disadvantage of these algorithms is that the computational complexity is too high. The emphasis of this study is to modify the constraint equation of optical flow field. Motion vector estimation is carried out by using the formal lattice Pohl Seidman equation, and the moving boundary can be detected by analyzing the continuous motion vector field [7] . 
 is a very small two-dimensional vector, representing a pre estimated motion vector, as the initial value of the iterative calculation. Set ( ) t v to indicate the position of a pixel at a time.
indicates that the pixel is moved to a new location after the t  interval, and the F function represents the coordinates of the position change relation can be expressed as:
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The motion estimation of pixels is to obtain the motion vector d / dt v of the pixel, and construct the following functions:
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The following equations can be obtained by collating and simplifying equations (1) and (2):
Since the parameters used are the estimated vector and the actual vector, the  function is different from the '  function. In the vector field of moving pixels, the value of the function cannot be guaranteed to be zero, which is because the law of conservation of light is not always guaranteed. These functions are often only approximately equal to zero, the formula (6) is the general optical flow field conservation formula, also is the formalization optical flow field lattice Pohl Seidman equation, the formula (5) is the auxiliary function. The general formula for the conservation of the optical flow field is used to describe the motion, in which the parameter d / dt v cannot be obtained directly. As the  function is the same as the '  function, the parameters should be the same. In order to simplify the calculation, the approximate method is used to simplify the two equations. Through the formula (5) to estimate the motion parameters, the prediction vector  is calculated, and the similar method is used to estimate the motion parameters of the formula (6). It is known that the equation (6) is ill conditioned, that is, its solution is not or is not unique. In order to reduce the ill condition, the formula (5) and (6) can be further modified to: 
Lattice D2Q9 Model of Optical Flow Equation
One of the most commonly used equations in dynamics is the time relaxed approach (single-relaxation-time SRT), which is the hatnagar -Gross -Krook (BGK) model [8] :
Where (0) f is a balanced distribution function, that is the Maxwell Pohl Seidman (Maxwell-Boltzmann) distribution function,  is a slack time. The corresponding viscosity is
, where R is the gas constant, and T is the temperature of the gas.
In order to get the solution of the function f , the finite velocity vector set { }   is used to discretize the formula (9) in the velocity space. The following equation can be obtained:
Where XXX is related to the first  discrete velocity   , 
For the formula / c x t    , where x  and t  represent the lattice constant and the time step length.
The equilibrium distribution function of the D2Q9 model can be expressed as follows:
The w  in the formula is a weighting factor: 
Image Detection and Segmentation Based on Lattice Pohl Seidman Video
In order to solve the formula (14) and (15), it is necessary to set the initial parameters in the equation, that is, a set of nonempty set of vectors, with the help of lattice Pohl Seidman's D2Q9 model. The set of nonzero vectors can be set up under the guidance of a priori, and then the optimal set can be optimized by iteration. It is assumed that the initial nonempty vector set:
For this equation to set the initial value of
, the use of the initial 0 E for the optical flow equation, the beginning is often not the most appropriate non null vector set. It is necessary to gradually approach the most suitable non empty prediction vector set by iteration method [9, 10] . , , , ,... ...,
Iterate the computer until it converges to less than the preset threshold. 
Algorithm Experiment
As shown in Figure 1 results of the algorithm simulation experiment on two video, left the original video, which represents the initial parameters in the above right under the guidance of prior ( N=3， ε=0.5), right below the initial parameters (N=6，ε=0.1). The arrows in the figure represent the average velocity vectors of all pixels in the video frame image. The sub block size of the image segmentation in the experiment is 12×12. If the requirement of processing precision is not very strict, the speed of image processing is 10 times of the same size as the Laplasse filter. Figure 1 image segmentation and motion estimation using the proposed algorithm
Summary and Prospect
The content of this paper is to solve the problem of optical flow field by using the lattice Pohl Seidman method. The application of this method in the field of optical flow computation is presented. A formal lattice Pohl Seidman equation is established for the optical flow field in image sequences. The lattice D2Q9 model is used to segment the image by using the lattice Pohl Seidman equation. And the moving boundary can be detected by calculating the continuous motion vector field. The simulation results show that this method can accurately extract the moving object from the video image, the local motion detection accuracy, and compared to the traditional Laplasse filtering speed increased 10 times. This is of great significance for the real-time video coding and motion compensation.
